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The total discharge capacity of the spillwvay and the regulating out-~

lets is approximately 3?,975 cfs. This is greatethan the estimated Probable

Maximum Flood (PMTF) of 24,245 cfs, therefore, the project discharge capa=-

r

" city is adequate. . . o :

! No remedial measures are required to assure the safety of the dam

at the present time. & .

‘ Some measures are recommengied and included in Section 7 >f the
Inspection Report. ) v
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PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam:
State Located:
County Located:
Stream:

Date of Inspection:

Visual observations made during the course of the inspection did
not indicate any severe structural deficiency or mechanical maifunction
which would adversely affect the immediate safety or stability of the dam.

The total discharge capacity of the spillway and the regulating out-
lets is approximately 39,975 cfs. This is greater than the estimated Probable
Maximum Flood (PMF) of 24,245 cfs, therefo.2, the project discharge capa-

city is adequate.

No remedial measures are required to assure the safety of the dam

at the present time,

Some measures are recommended and included in Section 7 of the

Inspection Report.

Approved by:

Date:

STILWELL LAKE DAM (I-.D. NO. 770)
NEW YORK

ORANGE

POPOLOPEN BROOK

DECEMBER 5, 1978

ASSESSMENT

Eugene O'Brien, P.E.
New York No. 29823

N

Col. Clark H. Benn
New York District Engineer
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
STILWELL LAKE DAM, INVENTORY NO. 770
HUDSCN RIVER BASIN
ORANGE COUNTY, NEW YORK

SECTION 1 ~ PROJECT INFORMATION
1.1 GENERAL

a. Authority
The Phase 1 Inspection reported herein was authorized by the
DEPARTMENT OF THE ARMY, NEW YORK DISTRICT, CORPS OF ENGINEERS
by Contract No. DACW 51-78-C-0024, Modification No. P 00002, in
fulfillment of the request by the Commandant, United States Military Acad-
emy in accordance with criteria specified in the National Dam Inspection
Act, Public Law 92-367, 8 August 1976,

b. Purpose of Inspection
The purpose of this inspection and report is to investigate and
evaluate the existing conditions of subject dam in order to: identify defici-
encies and hazardous conditions; determine if they constitute hazards to
human life or property; and notify the Commandant of the United States Mili-
tary Academy of these results along with recommendations for remedial
measures where necessary.

1.2 DESCRIPTION OF THE PROJECT

a. Description of Dam and Appurtenances
Stilwell Lake Dam is a concrete gravity dam which trends about

north-south and consists of a dropped center spiliway and eight non-overflow
monoliths. The length of spillway is 160 {eet. The height of spillway crest
is at E1 602,0, about 43 feet above the bedrock foundation. The lengths of
the north and south non-overflow monoliths are 120 feet and 200 feet, respec-
tively. The maximum height of the non-overflow monolith is about 61 feet
above its foundation. The differential height between the top of the non-
overflow monolith at El 617.8 and spillway crest is 15,8 feet,

Two spray walls are located along both sides of the spillway to
contain the flows. The spray walls are extended downstream by gravity re-
taining walls with stone fitled drains behind the walls.

Two core walls 85 feet and 35 feet long are extended from the ends
of the north and south non-overflow monoliths respectively into sound rock.
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An intake chamber is provided in the north non-overflow monolith
approximately 46 feet north of the spillway. The chamber has two 20-inch
diameter sluice gates at different elevations which control discharges through
20-inch diameter cast iron pipes. A steel "A" type hoist frame, located at
f the top of the chamber, can be used to lower and raise the intake screens.

. A 36-inch diameter cast wron low level outlet pipe, located 15 feet !
o south of the spillway centerline, can be used to lower the water level in the
oL reservoir for maintenance and in the case of an emergency. A bell-mouth pipe
) entrance is provided with bar screen. Stoplogs are also provided to permit

) repairs to the valve located inthe drainage and grouting gallery.

A S-foot wide by 7-foot high drainage and grouting gallery is lo-
cated in the spillway monoliths at E1 565 and extends into both non overflow
{ monoliths. Access to the gallery is provided by two gates on the downstream
P face of the non-overflow sections. Pipes, 3 inches in diameter on5-foot
y {; centers, have been drilled for the purpose of creating a grout curtain., Pres-
;v sure relief pipes, 6 inches in diameter on 20 foot centers, are provided near
the downstream face of the gallery wall with outlets draining into a gutter,
Seepage collected in the guiter can be emptied through two 6-inch diameter
drains leading to the downstream face of the spillway.

"
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b. Location
The dam is located approximately 5 miles southwest of the United
States Military Academy, about 2 1/2 miles west of the town of Fort Montgomery.

c. Size Classification
[ The dam is greater than 40 feet high but less than 100 feet high,
‘ | therefore, classified as an "intermediate" dam.

. v
s e .

d. Hazard Classification E
The dam is in the “"significant" hazard potential category because
of the few isolated homes located a short distance downstream from the dam,

I
¥
Srwianre TP,

: e, Qwnership
L Stilwell Lake Dam is owned by the United States Military Academy.

The day-to-day operation and maintenance of the operating facilities is man-
aged by the Water Plants Section of the Utilities Division. The maintenance
of the dam is managed by the Buildings and Structures Section of the Buildings
and Grounds Division, PBRoth Divisions are directly responsible to the Direct-
orate of Facilities Engineering, United States Military Academy.

f. Use of Dam
The impoundment provided by the dam is for water supply and
recreational purposes.
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% ! g. Design and Construction History
f f [ The dam was designed by Alexander Potter Associates, Architect-
i P 1 5 Engineers of New York City. It was constructed and completed in November,
1948 by the U.S., Army Corps of Engineers. Design data, calculation and
i as-built drawings can-be obtained from the Directorate of Facilities Engineer-
1 ing, United States Military Academy.
:f i ’ h. Normal Operating Proceddrés
R The water level in the reservoir is usually maintained to the spill-
i way crest with the upper sluice gate open. During September to April, water
¢ i passes over the spillway crest with flashboards in the open position.
{
;E ' 1.3 PERTINENT DATA
: s
s a. Drainage Area (square miles) 12,5
l f b. Discharge at Dam Site (cfs)
U Maximum regulating gate outlets 285
Uncated Spillway at maximum pool, E1 617.8 39,690
: X Total Spillway capacity at maximum pool,
- = E1 617.8 39,975
g % : c. Elevation (feet above MSL)
e Top of Dam 617.8 .
Piw g _ Maximum pool-design surcharge 617.8
R : Crest of Spillway (ungated) 602
BE Streambed at centerline of dam 560
o
| d. Reservoir (miles)
o Length of Maximum pool 0.75
e
Py ] e. Storage (acre-feet)
% . Crest of Spillway, El 602 1920
) - "fop of dam, E1 617.8 9465
ay L '
i f. Dam_
g BRI Type: Concrete gravity
5 ! Length: 480 feet
-v: Helght: 58 feet +
i o] Side Slopes: Upstream: vertical at top
o 8V on 1H at bottom
SR Downstream: 10V on 8H
) 1] Top Width: 9.67 feet
L Grout Curtain: 3-inch diameter grout
pipes spaced at 5 foot centers
-3 -

b




. g. Spillway
5; Type: . Concrete Ogee Weir

‘ . section
: . Length: . 160 feet
: l; Crest Elevation: 602
: . h. Regulating Qutlets
g H Two 20-inch diameter sluice gates are located at El 592 and El 585,
\ N They are connected to a common 20-inch diameter cast iron pipe with its outlet
% - at E1 565.5., A gate valve is provided to regulate the discharge.

i
§

A 36-inch diameter cast iron pipe is located at E1 562, A valve is
- [g provided in the drainage and grouting gallery to regulate the discharge.
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SECTION 2 - ENGINEERING DATA
2.1 DESIGN
Design dala, engineering information and as-built drawings are available
for evaluation of the original design of the dam. There are no records avail-

able of any design chanoes to the dam,

2.2 CONSTRUCTION RECORDS

There are no construction records available for the project,

2.3 QOPERATION RECORDS

There are no operation records available.

A record of reservoir elevation and rainfall are kept daily and are avail-
able at the Lusk Reservoir Water Treaiment Plant,

2.4 EVALUATION OF DATA

Information and drawings were made readily available by personnel of
the Water Plants Section of the Utilities Division and the Civil Section of
the Engineering Plans and Services Division; Directorate of Facilities Engi-
neering, United States Military Academy.

The information obtained from available data, the personal interviews
and the visual inspection are considered adequate for this Phase I inspection
and evaluation.
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SECTION 3 ~ VISUAL INSPECTION
3.1 FINDINGS

a. General
A visual inspection of Stilwell Lake Dam was made on December 5,
1978, At that time the reservoir level was at E1 5994, about 3 feet below
spillway crest,

Water was discharging from the 20~inch diameter cast iron pipe into
the spillway bucket. The water level at the bucket was maintained at the
top of bucket sill by discharges from two 12-inch diameter drain pipes lead-
ing into the downstream channel,

Flashboards on the spillway crest were in an upright position except
for those on the monolith adjacent to the north (left) non-overflow monoliths
which were in a horizontal position,

b. Dam
Both north and south non-overflow monoliths were in good condition.
No displacements of the horizontal and vertical alignments were observed.
Therc was some white mineral deposition along horizontal joints on the down-
stream face of the dam. No seepage and/or leakage were observed.

c. Spillwa
On the downstrear: face, there was some deterioration of concrete
existing in the area near the crest,

There was some spalling along the horizontal and vertical joints.
The horizontal joint above the 36-inch diameter low level outlet pipe appears
to have a wide gap. There was wetness existing on the concrete face below
this gap, but no seepage was detected. Grass was growing along one of the
vertical joints,

The wooden flashboards were in deteriorating condition. It was re-
ported that the owner is planning to replace them. Tt is also reported thatan
accessway will be installed between the spillway crest and the top of the dam.

d. Appurtenant Structures
The two 20-inch diameter sluice gates in the intake chamber were
found to be in operating condition. Downstream, opposite the intake chamber,
a 20-inch diameter gate valve and a flow indicator were provided. It appears
that the flow indicator is now abandoned and the stem and wheel of gate valve
are rusted. It is reported that this gate valve is kept open all the time,

|
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- A 36-inch diameter valve located in the drainage and grouting

_gallery was found well maintained. The valve was closed at the time inspec-

ted. It was reportcd that an original butterfly valve was replaced in 1974,

Inside the drainage and grouting gallery, water has collected to
approximately one inch deep. The gutter was full of water and silt. Signi-
ficant amounts of sill and debris were found deposited near the south end of
the gallery o the degree that the two 6-inch diameter gutter drains were
blocked, No leakage was observed through joints. On the downstream side
of the gallery wall, the entire surface below the first horizontal joint was
found wet and covered by white mineral deposits. The entrance gates to

" the gallery were locked and in good condition.

The railings along south retaining walls were rusted with paint
completely peeled off, The lock on the south entrance gate on the top of the
dam failed to open with the key inserted,

e. Downstream Channel
Riprap protection is provided on the south (right) bank of the channel,
Some debris, broken concrete pipes and bushes were found in the downstream
channel.

3.2 EVALUATION OF OBSERVATIONS

Visual observations made during the course of the inspection did not
indicate any severe structure deficiency or mechanical malfunction which
would adversely affect the immediate safety of the dam., However, there is
continuous need of inspection, maintenance and repair programs.,
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SECTION 4 - OPERATIONAL AND MAINTENANCE PROCEDURES

4,1 PROCEDURES

During the months of September to April, watler passes over the spill-
way crest with the flashboards open, During May to September the upper
sluice gate is opened to maintain the water level about one inch over the

spillway crest,

The 36-inch diameter valve located in the drainage and grouting gallery
is usually kept closed, This valve is opened when it is desired to maintain
the reservoir level not higher than one foot above flashboards so that the

flashboards will stay in an upright position.

4,2 MAINTENANCE OF THE DAM

There is no operation and maintenance manual for the dam; however,
present maintenance of the project appears adequate.

4,3 MAINTENANCE OF OPERATING FACILITIES

The two 20-inch diameter sluice gates, at the intake chamber, and the
36-inch diameter valve in the drainage and grouting gallery, appear to be in
acceptable operating condition. An original 36~inch diameter butterfly valve

was replaced in 1974,

Records of daily operation of gates are kept in the office.

4,4 DESCRIPTION OF WARNING SYSTEM IN EFFECT

An electric water level indicator is located at the Water Plant and auto-
matically registers reservoir level, If dcemed necessary, Plant personnel will
report conditions to a higher authority by telephone communications.

4,5 EVALUATION

There appears to be nothing in the present operational or maintenance
procedures which would adversely affect the safety of the project. Overall
maintenance of the dam and appurtenant features is considered to be adequate.

!
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SECTION S - HYDRAULIC/HYDROLOGIC

| 5.1 DRAINAGE AREA CHARACTERISTICS
Stilwell Lake is the last significant lake on Popolopen Brook before the s
1 Brook enters the Hudson River. The watershed of Stilwell Lake has a maxi~ ’

mum length of 6.4 miles in the NE-NW direction and a maximum width of 2,6
miles, The entire watershed, which is wooded and includes many lakes and

i ponding areas, occupies 8021 acres (12,53 square miles). About 45% (3630

| ) acres) of the area is controlled by Popolopen Lake, the outflow of which, to

' 3 a degree, is attenuated again, by Mine Lake before entering Stilwell Lake,
Mine Lake and a number of other lakes and ponding areas control an additional
29% (2349.2 acres) of the watershed so that flow from only 2041.8 acres can
be considered as uncontrolled flow entering Stilwell Lake. It is estimated
that the available storage, inthe lakes upstream of Mine Lake, a 480.9 acre-
feet could attenuate up to 4.64 inches of runoff over that partial area., The
estimated available storage over the entire basin of 12,53 square miles is

about 3780 acre-feet which is equivalent to approximately 5.5 inches of
runoff.

-

A
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5.2 SPILLWAY CAPACITY

J—

Normal discharges from Stilwell Lake is possible through two low level
valve controlled 20-inch dlameter cast iron pipe outlets, The spillway is 160
feet in length with an "ogee" shaped crest and has a computed maximum dis-
charge (water level E1 617,8) of 39,690 cfs., It is estimated that with the
: water surface at El 602 the discharge capacities of the 20-inch diameter and
: f7 36-inch diameter pipes are 71 cfs and 214 cfs respectively.

by
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5.3 RESERVOIR CAPACITY

. { z According to an available as-built cirz:\wing1 the maximum reservoir cap-
- acity (E1 617.8) is given as 1455 million gallons or 4465 acre-feet. It is
estimated that the surcharge storage between spillway crest El 602 and

E1 617.8 is 2541 acre-feet,

o e e o st A v o = e o S g

There are no stream gages or records of major floods for the Popolopen
Brook Watershed. Flow records for gages in the Wallkill River basin indicate
that the worst flooded recorded was October 16, 1955,

r 5.4 FLOODS OF RECORD

. U Y

i 5.5 DESIGN FLOOD

R e s L

Because there are no data available on floods for the Popolopen Brook

!

z

A
> 1
Zi
Sl
s

%




i it was necessary to synthesize the Standard Project Flood.

The Probable Maximum 6-hour rainfall for the United States Military
. Academy area is 24.4 1nchesz. This amount, adjusted3 for conformity of
¥ generalized isohyetals (in Reference 2) with the shape of the watershed, be-
comes 19.52 inches, The inflow is based on the sum of the flows entering
; Stilwell Lake from the directly contributing area (2041.8 acres), the lake
] area (131 acres), and the outflow from Mine Lake. Inflow to Mine Lake is

; based on the sum of the flows from the directly contributing area (777 acres),
oo, 17 the lake area (24.5 acres), the upstream area affected by ponding (1171 acres),
’ Lo and the outflow from Popolopen Lake, Unit hydrographs, based onthe Snyder

method4, and using Ct = 2 and 640 C, = 400, were developed for sub-basins
VI, VII and X. Flows from all other areas were computed by the instantaneous
conversion of excess rainfall to runoff because of the small contributing
drainage areas and the negligible lag time. A loss of 0.2 inches per hour
was applied to all rainfall over the land areas. The runoff volume equal to
the estimated retention capacity of each ponding sub-area was subtracted
from the beginning of the flood runoff and in each case the remaining runoff
was lagged appropriately before it was added tc {uim the inflow to Mine Lake.
The inflow peaks of the Probable Maximum Flood and the Standard Project
Flood to Stilwell Lake are 26,291cfs and 10,170 cfs respectively.

nns
cou son
fonsomwecs.

The potential of the dam being overtopped was investigated on the
basis of the available surcharge storage and spillway discharge capacity to
meet a potential emergency inflow. It was assumed that the lake levels
were at spillway crest elevation (Mine Lake El 648,63, and Stilwell Lake
[ El 602) at the start of the flood inflow and the low level outlets were closed
| l during the occurrence. The maximum capacity of the spillway on Mine Lake j

was calculated to be 1420 cfs. The computed discharge of the Stilwell Lake
I spillway with the water level at E1 617.8, equivalent to the top of the dam,
} is 39,690 cfs,
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" 5.6 EVALUATION

; The PMF and SPF were routed through the lakes using a computerized

| I technique, and resulted in a maximum lake elevation of 613,35 and 607,97
P ] for the PMF and SPF respectively, and with peak outflows of 24,245 cfs and
o 9232 cfs respectively.,

1 The PMF peak outflow is about 61% of the computed spillway capacity |
; ; . and the spillway is therefore considered adequate.
BL References
I l As-built drawing titled: USMA Water Supply Dam and Reservoir -

L Hydrologic and Design Data, drawing no. 512-464, dated
November 1948
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a, Visual Observations
Visuval observations did not indicate either existing or potential
conditions which would adversely affect the sufety or structural stability
of the dam.

P e T s |

b. Design and Construction Data
Stability design calculations and other engineering data are avail-
able from the Directorate of Facilities Engineering, United States Military
Academy.

S iy
t- 1

Pty
{ i

¢. Operating Records
The dam has never been overtopped. Thc dally records of reservoir
elevations and operation of gates are kept and available at the Water Plant,

F—

d. Post:-Construction Changes
There are no records of any post-construction changes except for
the 1974 replacement of the 36-inch diameter butterfly valve in the drainage
and grouting gallery,

e. Seismic Stability
The dam is located in Seismic Zone No. 1, therefore, no seismic
analyses are warranted.,

Pt ]

6.2 REVIEW QF STABILITY COMPUTATIONS

————
[T

The original stability calculations indicated that 50% of the head was
assumed for the uplift along the base of the dam. This is not in accordance
with the present design practice indicated on Chapter 2, paragraph 2-04 of
EM 1110-2-2200, revised November 23, 1960, published by the Corps of
Engineers, U,S, Army.

Using the above criteria with an assumed maximum 50% drain efficiency,
it is found that for the Design Loading Case III, water surface at E} 617,8,
the sliding factor would be 0,98, This is greater than 0,65 allowed by the
criteria specified in Chapter 3, paragraph 3-03 of the above mentioned
manuals,

o] Ty 3

It should be noted that the water surface for the Probable Maximum
Flood (PMF) is 4.5 feet below that assumed for Design Loading Case III.
Thus, the sliding factor for the case of PMF would be less than 0,98, In
view of the fact that its severity, short duration and unusual occurrence
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in nature, the safety against sliding can be considered not critical,

Therefore, the stability of the dam is considered adequate.
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SECTION 7 - ASSESSMLNT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a, Safety
Visual observations made during the course of the inspection did

not indicate any severe structural deficiency or mechanical malfunction
vhich would adversely affect the immediate safety or stability of the dam.

The total discharge capacity of the spillway and the regulating
outlets is approximately 39,975 cfs. This is greater than the estimated
Probable Maximum Flood (PMF) of 24,245 cfs, therefore, the project dis-
charge capacity is adequate.

b. Adequacy of Informatiohn
Information and data available are considered adequate for the
performance of this investigation,

Records of previous inspections made in April 1976 were not avail-
able at the time of this Phase I inspection.,

7.2 REMEDIAL MEASURES

No remedial measures are required to assure the safety of the dam
at the present time,

Certain measures are recommended as follows:

a. Deteriorateqd concrete surface and spalling along joints should be
monitored so that the repairs can be made when needed,

b. Siltand debris deposited in the drainage and grouting gallery should
be removed. The two 6-inch diameter gutter drains should be cleaned to en-
sure the free~rassage of water collected in the gallery.

c. Establish an observatio . and monitoring program of the pattern and
quaatity occurring on the downstream side of the gallery wall,

d. Establish a program of perfodic inspections of the project features,

e. Prepare an Operation and Maintenance Manual.
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Rame of 1-‘“‘”.!.’14‘1’1"’.’..’._,‘_’¢‘é’ Dam  Yamord Cat(:{lov)'_“1{27,:/;‘/‘( 4_:__]{

Counly (Jycoic ) oy FFe . _
Stream Nuae /3)/"1’/"/’"‘5'*1 Creef Tributary of_ Hud Sent Lyvser .
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a. Crest
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(2) Horizontal Alignment
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{3} Longitudinal Surface Cracks

(4) Transverse Surface Cracks

(5) General Condition of Surface T

(6) Miscellancous
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;;’5 sy ’
s ’ (2) Sloughing, Subsidence, or Depressions -

: ! (3) Slope Protection )
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’,‘ ! 1 (8) Condition of Riprap,

: {(b) Durability of Individual Stones ]
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(¢) Adequacy of Slope Protection Against Waves and Runoff

PR T

i © ' (d) Gradation of Slope Protection - Localized Areas of Fine Materic. { -
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(4) Surface Cracks
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: ¢, Downstream Slope

(1) Undesirable Growth or Debris
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(2) Sroughing, Subsidence, or Depressions; Abnonmal Bulges or Non
Unifeomity

Mot g.yggg/;'m /e .

(3) Swrface Cracks on 'ace of Slope

(4) Surface Cracks or Evidence of Heaving at Dmbankment Toe_

—————— e

(5) Wet of Saturated Areas or Other Evidence of Seepage on Face of
Slope; Dvidence of "Piping" or "Boils"
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(6) Fill Contact with Outlet Structure
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(7) Condition of Grass Slope ?rotection

d. Abutments

(1) Lrosion of Contact of Embankment with Abutment from Surface Wait..
Runoff, Upstream or Downstream
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(2) Springs or Indications of Scepayge Along Contact of Embankmnent
«with the Abulmonts

- t— ——



BOE hrw e et Rensrelania—s e cemmen v s e P "
- T Mt Al e st st B AL e S A€ < s e e g

Pow

b .
in (3) Springs o1 Tndicaticus of Scepege in Areas a Short Distdance

1 . Dowinstreom of Embankment - ALuiment Tie~in

i It amfica a‘//c . : .
g ] £ . [ .

s

;‘\1‘ —a—n
:é;;' 1

?; T
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(1) Yocalized Subsidence, Depressions, Sinkholes, Ete,

(2) Evidence of "Piping".or "Boils"
b‘ .

(3) Unusual Presence of Lush Growth, such as Swamp Crass, etc. -
(4) Unusual Muddy Waler in Downstream Channe) : i
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8 3
H: :
4 (5) Sloughing or Erosion
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(6) Surface Cracks or Lvidence of lleaving Reyond Embankment, Tor
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(7) Stabiily of Tailrace Channel Sideslopes

i‘ ~ {8) Condition of Tailrace Channel Riprap

(9) hdequacy of Slope Protection Against Waves, Currents and Surface
Runof{

10) Miscellaneous
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f. Drainage System

(1) Condition of Relief Wells, Drains and Appurtcnances -
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E ] _ (2) Unusual Increase or Decrease in Discharge {rom Relief Wells
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o 5. Reservoir »
: E water efovatiom ol & §GF or /‘c' beloss f'm/mc/
g ﬁ Crﬁ(f 7l '/t/mc a/ /yz}ée ¢ ~/:o ., . "
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b. Scdimentation Mot Z{II///’

6. Spillways
/(,,W%, J ;;.:,/A,./"z/ 4 [/ s f{ Hashhoard & tronsliths _wilih 480

a. Prmcipal u]’)ll)‘ vay: Inlel Condition

Pipe Condition

" Genera) Remarks (include information such as recently repaire.
potential for debris accumulation, special items of note, clc.)
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pear (}"FJ/‘%{/I%? //o )t?f’f‘ i Au’ Aﬂt‘/v m:m/ 3 /Mu
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Troe- Growth  Som @, “dedrc awdd ju/a.r

/J’//m the t/aulnrf/'\"f"‘ eF C/’mﬁﬂ/

Erosion o @Cro¢iiy ohteried _ .

’ a Other Obscrvations_2£% Bl ot e L
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8. Downstream Channe)
ﬁ;,,,,.m///,.?/‘ r/ 0r be ans ,4/ f f’m/ ﬂupm,u /2)'0/ z/.m /J/ // // 7¢
feft deant Au yock &7:{/6///», a
a. Condition (obstiructions, dcbris, cte.) 77/0r€ M, 10 awc/‘\"//'(l
ﬂ///ﬂb ée?:xm/ 7//6 oot 7/£ f /n”d/:/ Ap(/ t'g /:'//7 0‘/ /’00/’ g
ﬁ'dm/ f};??\”-h Some c/e./mS -B?(/J}cc/ bul cfmﬁ/j'ﬂ.fe 20 aéﬂéw/w_‘
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ner-, m/f/)/f/ow mom//és.

b. Slopes ﬁ/’//‘&’w*”tl 74 /./ae f%‘zf/é
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1. Concrele Surfaces //7;»:;- rm/q/zm a/0/5 74(0 z2eqr f,o/%f/ Crffé
Sgne ;/)r//w réri ferper ,/ el o ﬁw//f/‘ e ////ff" /«nw/'f/

-2. Structural CmcL1ng

(/e,oof:/ alorg /ﬂ:mm/r/ Tboll /‘/nlé (;'o//aw eﬂ%" L /4’)/ o7, LA ronss V("’y
7 Ctnons|ith. opetatl Lpdifisn ke /foo/ '

Nowp e p/fe/Ve/.

3. Movement - Horizontal and Vertical hlig nment Mere 0/J‘e/*//‘€a/.

.

e e .

/3’:(:,191‘ ayasys M/ $20 "%'C 7 0"‘71/{:‘ rom sfafe Clambey are an 2evd

5. Drains - Foundalion, Joint, Face fornditon ovelns nid m/oé. Tl /24

—— e

b dd IM

"4‘ dreins i Qtf// <er o/ 6‘0//#9 are C/ ?(‘-&/ £ / f// f ”az’—“‘/" L/n}«/ev "”y ?’//‘?C :
6. Water Pas sages, Conduits, Sluiccs //o ovor// W/ ﬁm ;’p///.,m/ 20t

Blow) —o/f @& c/oJf’af 7Tweo 20 ;f f/wcc /fz))é; _— /n/r(ze (mm@, ower
ULl ¥

20" €7 /4,/0.@, erFlywrevnt—from-

7. Scepage or Leakage j/) fens ac,o oY /ffu)(nfé’ dt(e,rl/ec/

ffﬁf“"f are /(/4)7/6 pernt t/éﬂof// /M/} /)'/5 féme IW‘\/)P 07/
m//ery ' 4

8., Monolith Joints - Construction Joints___ Z» ﬁe»ez./ mo/ @770//'.'»
© Some f,of// '”f ﬂé’?j} /Jr/}m;/ / 74/»/; a/ )/3///;4/4 y.,

8. Toundation 0/! [GM Df‘fﬂ-m Covered 56/ o/uéz am/ zét:‘u/ef
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1. Control Gates_ Zuwg 20 (j f‘/a(” (‘/’/5 7 /,,,)/(,,/,:/ are
7 =

Z“(_f’fﬁ/‘? /"’-Mf‘ //r«n'“_ i 7u /’wdwc e T fw;'f L7 A/ﬂy{w«

'f/”'ﬂ‘f/i 20 C’L C:'/ "’sz/’&' ((‘/; aAre —ca 57/'&}»-:‘ m;} (/'no’/;r/?v

12. hpproach and Qutlet C;lmnno)s____lggr[/ ﬁ@ﬁgeq ‘/c, )'//)kf/i

Wty g

13. Stillinyg Basin A/o;f ALPIre & //f:
{7 .

.

) o

J4, Intake Structure loc«/&J '//{*fz /70/1 ();/er/, v/r/mza/,//, / /fo,,r{a
‘fv\JQ 20 Cgf[_l_yi(—c’ 64’-{‘.( ,4 /j/’(" {74.:/ /70] j/% 7'//“ﬁm~(’ MO/

07/0/"24' /vmx):/e/m c-e /G’(‘//A)’{’.f re am [-{/"00/ (.g’hg, 7 'm

15, Beitlement ﬁﬁzﬁ.-.-..m...ﬁ-m...‘ e

16, Stability -
a, Overturning 74“% Q o b\o/l/-erfe e/fpf{ s Hhe ﬁ/ﬁ 4 //
b, Sliding Sheay - Frichiod FesiTfince /ffmffé{’73;‘i'?fym

c. Seismic an/ ,Gf,,,;f;m s = SerSin'c 0?5"‘//-(’ 2o 2.
17, Instrumentation

a. Alignment Moy,

b. Uplift

¢, Seismic

18, Miqcclla neous
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whred S Ch'k. by
a TR . 3-FT 3-¢F7r F
TP S TR Loss PRap pOmDINE  FOUDIATG FONDI G
i SupH ADER {'f. ot RO SREA SroRACE STORAGE
aech  reaxy L) () () T (m) o (ACFT) (v ko)
i I 24.dn] 793 0.95 /8.57 30,5 /S45 7.45
Y/ 5807 0. WIS 1837 231 696 Xz
3 /4 977  é7z- 0% 12,1 7.0 94,0 1179
j [Ha 2195 g2 ho6 184 159 777 4.25
A 1660 b . 0ge 1846 28] 86/ 10,23
C S 2430 s /60,3 £80,9

TOTAL PONDING AREA (603, ASSOMING 3 FEEr AVERLACE
PONDING DEPTH, AVAILABLE STORAGE 14 /243 ACLL(

/4
C-HE PMP = z4.4V . EFFCCTIVE PMP : 0.3 (24.4)= /9,52

N B - B e B B IR

B XM ALCHT LY} 7 BE " CTRACYE & FROA e e i e EACH
HPODROY RARL M

¥ tpss = O2XGhy X N

—

IS 280§ AcrEFETIOR 4R0.9 ., = .64 RO
/223
AborTCh

SuB PERCENT | PONIED APERA, TIME EVEM =Tl

ACEA 7o TOTAL RUNOEF  spLGE BEGINS(HRY) BECIM, HOU
/ Z 745:18,57=,40/2 2,47 2:50

/2 /44 19,37=.0784 105 1,00
: 14 1479; 187t = 630/ 312 3.2
/ Wea 4251 1B.46> 2302 2,02 2.00

X 10,23} 18,66 =, 5482 2,85 278
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D22 4022 9566 /622 259 167 2
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£$0 02 402 9266 142 359r (6T %
D22 40272 9466 1622 398 /sr e
6, 018 329/ 48 1327 2942 /368
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Project .\\4 /Z MWELL . /1 A 5—- e Date//a /7 5:"_ _
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n
3
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